OBITUARY NOTICES OF FELLOWS DECEASED, 



In Alexanbie John Ellis tlie Society liave lost an earnest and 
lasefnl worker in several important branches of knowledge. He was 
a learned matliematician, an accomplished scholar, an original 
thinker, an indefatigable investigator^ and an industrious writer; 
and his contributions to some of the more obscure and unfamiliar 
subjects of scientific study have been nunierouSj varied, and remark- 
able. 

He was born at Hoxton in 1814, and his original name was Sharpe^ 
having been changed to Ellis in 1825. It is believed that this was 
done in consequence of a bequest, made by a relative; to enable him 
to devote his life to study and research, unhampered by pecuniary 
cares ; and if this was so, he certainly carried out most faithfully his 
part of the bargain. 

He was placed first at Shrewsbury School, and then at Eton, after 
which he went to Cambridge, being elected a Scholar of Trinity 
College in 1835. Here he worked with zeal, bearing his specified 
career in mind, and in 1837 he came out Sixth Wrangler and First 
of the Second Class in Classics. He entered the Middle Temple as 
a student, and remained a member ; but he appears to have had no 
serious intention of following the legal profession, and he was never 
<;alled to the 33ar. 

The work of Mr. Ellis's life, as exhibited in his multifarious and 
voluminous writings, has been so extensive that it is impossible 
here to do it full justice. It must suffice to indicate some of the 
principal subjects to which his attention was given. 

He first made himself known as a writer on Mathematics, having 
published, in 1843, a translation of Professor Marfcin Ohm's " Ceist 
der Mathematischen Analysis.'' He afterwards continued to write, 
from time to time, papers on mathematical subjects, mostly published 
in the ' Proceedings of the Royal Society.' Many of these were of a 
somewhat abstruse character, as "On the Laws of Operation and the 
Systemization of Mathematics," 1859 ; " On Scalar and Clinant 
Algebraical Coordinate Geometry," 1860, 1861, and 1863 ; " On 
Stigmatics," 1865 and 1866: while others were more practical, such 
as " Problems in Hypsometry," 1865, and " On the calculation of 
Logarithms," 1881. He also published, in 1874, a separate work con- 
sisting of five consecutive essays, and entitled ^' Algebra identified 
with Greometry." 
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The chief snbject, however, of Mr. Ellis's labours was a branch of 
philology which he called " Phonetics," or the science of pronuncia- 
tion. A few years after leaving Cambridge, he associated hiniself 
with Mr. Isaac Pitman in arranging a system of printing called 
phonotypy, which, by the aid of several new letters added to the 
Roman alphabet, gave the means of accurately representing the various 
sounds used in spoken language. In 1844, he published a description 
of this in a little work called "Phonetics ; a familiar Svstem of the 
Principles of that Science " ; and this was followed by several other 
works, pointing out the disadvantages of the ordinary orthography, 
and advocating a general adoption of phonetic spelling. For many 
years he laboured industriously, and at considerable cost, to further 
this " Spelling Reform," and, as a means of exhibiting his views more 
completely, he undertook the transformation, into the new ortho- 
graphy, of many well known and standard works, such as the New 
Tjstament, the ' Pilgrim's Progress,' some of Shakespeare's plays, 
' Paradise Lost,' ' Rasselas,' and so on. He also brought out on the same 
plan a monthly magazine called the ' Phonetic Journal,' and after- 
Av^ards a weekly newspaper entitled the 'Phonetic I^ews.' The latter 
jirst appeared on the 6th January, 1849, and it ran for three months, 
attracting much public attention from the strangeness of its typo- 
graphy, and the boldness of the aim embodied in its design. 

The object aimed at was, however, far too gigantic to have a chance 
of success, and Mr. Ellis afterwards contented himself with using his 
system as a means of enabling him to describe and discuss pro- 
nunciation with greater accuracy of detail than previously, par- 
ticularly as exemplified in the varieties of existing dialects. With 
this view, he modified it considerably in order to simplify the print- 
ing arrangements. In 1886, he produced what he called '* Palajotype, 
or the Representation of Spoken Sounds by Ancient Types " ; and in 
1870, he laid before the Society of Arts an elaborate paper with a 
more popular educational aim, " On a Practical Method of Meeting the 
Spelling Difficulty in School and in Life." In this he proposed, not, 
as before, to abolish the ordinary spelling, but to use concurrently 
with it a phonetic orthography formed only of ordinary types, which 
he called *' Glossic " ; the objects were, as he put it :— 

Too fasilitait lerning too reed. 
Too maik lerning. too spel unneseseri. 

Too asimilait reeding and reiting too heering and speeliing. 

Too make dbi riseevd proanunsiaislien ov Ingglish aksesibl too aul reeders, 
proavinshel and foren. 

Mr. Ellis was not long in finding a worthy use for the phonetic 
instrument which he had thus elaborated. In the course of his 
work upon it, he had occasion to look into the history of Englis 
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pronunciation, and be was so fascinated by the novelty and extent of 
the subject that he determined to devote himself to its study ; and 
it occupied him, more or less, all the remainder of his life. It resulted 
in a great work, of which the First Part appeared in 1869. It was 
entitled: * On Early English Pronunciation, with special reference to 
Shakespeare and Chaucer, containing an Investigation of the Corre- 
spondence of Writing with Speech in England, from the Anglo-Saxon 
Period to the existing Heceived and Dialectal Forms,' &c., &c. 

This part was, in a few years, followed by three others, but 
Part Y required so much labour, that it was only finished in 
1889. The whole work contains about 2500 pages, and was published 
jointly by the Philological, the Chaucer, and the Early English Text 
Societies. The Public Orator at Cambridge, speaking of it in 1890, 
said, very appropriately : — • 

" It may be confidently predicted that the day will come when all 
the varieties of our dialects, like the ancient languages of the 
Arcadians and the Cyprians, will have entirely faded out of human 
cognizance ; and then most certainly there will daily accrue increas- 
ing honour to the works which this author has elaborated with such 
infinite labour.^' 

Mr. Ellis was President of the Philological Society from 1872 to 
1874, and from 1880 to 1882, and he wrote many other works and 
papers on this and other kindred matters. 

Another subject in which Mr. Ellis took great interest was the 
scientific theory of music. During his phonetic investigations, he 
had wished to obtain an accurate physical explanation of the produc- 
tion of vowel sounds, and, on the suggestion of Professor Max Miillei', 
he referred for this to the work published in 1863 by Professor 
Helmholtz, " Die Lehre von den Tonempfindungen.'' In this, he 
found much more than he had sought for. He had studied music 
under Professor Donaldson, of Edinburgh (a physicist as well as a 
musician), and had acquired a desire to investigate for himself the 
physical basis of the musical art. He had found but poor satisfac- 
tion in the existing theoretical works, but the novel expositions of 
Helmholtz solved all his difficulties. 

The first results of his study were three papers presented to the 
Royal Society in. 1864, " On the Conditions, Extent, and Realization 
of a Perfect Musical Scale on Instruments with Fixed Tones," " On 
the Physical Constitution and Relations of Musical Chords," and 
" On the Temperament of Musical Instruments with Fixed Tones,' 
But he had so high an opinion of the importance of Helmholtz \s 
work that he undertook the laborious task of translating it into 
English, and the translation was published in 1875, under the tit'e 
of " The Sensations of Tone as a Physiological Basis for the Theory 
of Music," 



Of Mr. Ellis, however, It may be said that nihil tetigit quod non 
ornavit, and, not content with translating excellently the 640 closely 
printed pages of the original, he ornamented it with a mass of 
elaborate theoretical matter of his own, amounting, in notes and 
appendices, to about 60 per cent, more, A second edition was 
publisbed In 1885, to which large further additions were made. 

He wrote other essays on musical subjects, among which were two 
important ones on the much-debated subject of musical pitch, read 
before the Society of Arts in 1877 and 1880, and rewarded by silver 
medals. The last paper he presented to the E-oyal Society, the end 
of 1884, was a joint one by himself and Mr. A. J. Hipkins, " On the 
Musical Scales of Various Nations," and this was followed, in March, 
1885, by a larger one on the same topic at the Society of Arts. He 
further endeavoured to make his phonetic knowledge practlcallj^ 
useful to the musical art by an excellent little work on Pronunciation 
for Singers. 

Mr. Ellis was elected into the Royal Society on the 2nd June, 
1864. He had previously made several communications to the 
Society, and he was afterwards a frequent contributor to its Proceed- 
ings. He served on tlie Council from 1880 to 1882. 

He was elected a bellow of the Society of Antiquaries in 1870, and 
in June, 1890. he was presented by the University of Cambridge 
with the honorary degree of Doctor of Letters. 

It must be added that Mr. Ellis was highly esteemed by all who 
knew him or had transactions with him, for his amiability of 
character and his zealous, sincere, and unselfish devotion to the 
spread of knowledge. But few men have possessed his depth of 
acquirements, or his power of application, and still fewer have used 
them so welL 

Abont six years ago, he issued a circular to his friends, intimating 
that the few years of his life he could reckon on would be fully 
occupied by the completion of his great work, and requesting them to 
disturb him as little as possible till it was done. The concluding 
volume appeared, as has been said, in 1889 ; and he immediately 
afterwards wrote an abridgement of it, which was published sepa- 
rately in 1890. He had had, however, a sevei-e shock in the death of 
his wife; his health began to give way, and he died on the 28th of 
October, 1890. 

W. P. 

Professor JoHisr Maeshall, F.R.C.S., died on the morning of the 
1st of January, 1891, at his residence, "Bellevue," Cheyne Walk, 
Chelsea, to which he had removed in the preceding summer from the 
house in Savile Row where he had spent the greater part of his 
professional life. He had for some years been in failing healthy 



suffering from winter congh and occasional attacks of gout. These 
conditions doubtless predisposed him to the acute attack of bronchitis 
which proved fatal after an illness of a few days' duration. 

Professor Marshall was in his 73rd year at the time of his death, 
having been born on the 11th September, 1818, at Ely, where his 
father practised as a solicitor. After having received his education 
at a private school, John Marshall was apprenticed to a surgeon at 
Wisbeach, and in 1839 began his medical studies at University Col- 
lege and Hospital, then the largest and most popular school in 
England. Here he speedily attracted the favourable notice of his 
teachers — more particularly of Mr. Quain and of Dr. Sharpey. His 
acquaintance with Dr. Sharpey speedily ripened into a close intimacy 
and a warm friendship which continued unbroken till his death. 

Mr. Marshall became a member of the Royal College of Surgeons 
in 1844. He now established himself as a practitioner in Camden 
Town, was appointed Assistant .Demonstrator of Anatomy in 
University College, and subsequently made Curator of the Ana- 
tomical Museum. In 1848 he was appointed Assistant- Surgeon to 
the hospital, and in 1849 became a Fellow of the Royal College of 
Surgeons. For many years he taught practical and operative surgery 
at University College ; but it was not until 1866 that he was ap- 
pointed full Surgeon with charge of in-patients to the hospital. This 
important step was gained on Mr. Quain's retirement from the 
hospital, and in the same year, on Mr. Erichsen being transferred 
from the post of Professor of Surgery in the college to that of 
Holme Professor of Clinical Surgery in the hospital, Mr. Marshall 
succeeded him in the college professorship. Mr. Marshall held this 
appointment till 1885, when failing health and the pressure of other 
work compelled him to resign his office, both in the college and hos- 
pital. In recognition of his lengthened and distinguished services 
in these institutions, he was appointed Emeritus Professor of Surgery 
in the college, and Consulting Surgeon to the hospital. 

Onerous and important as were his duties in University College 
and Hospital, these institutions were by no means the only scenes of 
Mr. Marshall's professional activity. For four years he was the 
Fullerian Professor of Physiology at the Royal Institution. He was 
early in life appointed Lecturer on Anatomy as applied to Art, first 
at Marlborough House, and then at the Government School of Art at 
South Kensington ; and on the death of Mr. Partridge he was ap- 
pointed to the honourable post of Professor of Anatomy at the Royal 
Academy. In 1873 he was elected a member of the Council of the 
Royal College of Surgeons, and in 1883 he became the President of 
that college. He was elected President of the Royal Medical and 
Chirurgical Society in 1883, and in 1887 became President of the 
General Medical Council — an office that he held at the time of his 
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deatli. Daring the latter years of his life Mr, Marshall took an 
active interest in the establishment of a teaching university for 
London, and was chairman of the association established for tlie 
promotion of that object. Mr. Marshall was strongly in favour of 
the establishment of a new teaching university for the metropolis, 
and of leaving the present University of London to discharge its 
duties I as an Imperial examining body untrammelled by teaching 
functions. 

Mr. Marshall was elected a Fellow of this Society in 1857. He 
twice served on its Council, viz., from 1868 to 1870, and again in 
1880-81. He has contributed two papers to the ' Philosophical 
Transactions.' The first of these (1849), published in 1850 Q Phil. 
Trans.,' pp. 135—170), was " On the Development of the Great An- 
terior Veins in Man and Mammalia, including an account of certain 
Remnants of Foetal Structure found in the Adult ; a Comparative 
View of these Great Veins in different Mammalia, and an Analysis of 
their occasional Peculiarities in the Human Subject." This paper, 
wdiich was the result of a laborious original research, formed a very 
important addition to embryology and to our knowledge of the 
morphology of the vascular system. The second paper, published in 
1864 (' Phil.. Trans,,' pp. 505 — 538), was "On the Brain of a Bush- 
woman, and on the Brains of two Idiots of European Descent." This 
paper was a most valuable contribution to our knowledge of the 
anatomy of the idiot brain. In it Marshall mapped out the con- 
volutions, and in some measure may be said to have been a pioneer in 
that field of research which has yielded such important results to 
Ferrier, Horsley, and others of recent years. 

The bent of Professor Marshall's mind was essentially and strongly 
scientific. Throughout his life he devoted much time, and paid close 
attention, to the study and the teaching of anatomy and physiology. 
As has already been stated, he was for a lengthened series of years 
Lecturer on Art Anatomy at the Government Schools of Art at 
Marlborough House and South Kensington ; up to the time of his 
death he held the Professorship of Anatomy at the Royal Academy of 
Arts ; and for four years he had been Fullerian Professor of Physio- 
logy at the Royal Institution. As a lecturer he was clear and 
precise ; his hearers felt that he possessed a thorough mastery over 
the subject on which he discoursed, and the enthusiasm with which 
he treated his favourite studies could never fail to elicit a warm and 
sympathetic response in his class. 

Marshall's published works were chiefly on anatomy and physio- 
logy. " The Human Body : its Structure and Functions " appeared 
in 1860, "Outlines of Physiology" in 1867, and "Anatomy for 
Artists " in 1878. On surgery he wrote but little. His most im- 
portant contributions to it were a paper in the ' Medico- Chirurgical 
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Transactions ' for 1851, on " The Employment of Electricity in 
Surgery," and the Bradshaw Lecture delivered at the Royal College 
of Surgeons in 1883, on "Nerve-stretching," and the Morton Lec- 
ture, on *'' Cancer." 

Mr. Marshall took much interest in hospital construction, and 
strongly favoured the " circular- ward " system. Whatever may be the 
merits or demerits of that system — and on this point there is much 
discrepancy of opinion, Marshall had the satisfaction of seeing it 
introduced, mainly through his advocacy, into several hospitals in 
this country. 

Few members of the medical profession can show so full a 
record of public and official work as could Professor Marshall, and 
by none has such work been done more thoroughly and more faith- 
fully than by him. Yet he has been allowed to pass away with 
services such as these unrecognised and himself unrewarded by any 
public mark of dignity or of distinction. 

J. E. E. 

Holland has produced more, perhaps, than its share of men whose 
names are likely to be held in lasfcing honour by mankind, and 
among them hardly one greater or nobler as a hero of science 
than Frans Cornblis Donders.* In him rare gifts of nature were 
so happily blended, and turned to such good account for the 
advantage of his fellow men, as to make him an illustrious 
example of how much may be accomplished for our race in those 
quiet paths of life in which he was well content to pass his days. He 
was, indeed, doubly fortunate, for, while he bore a conspicuous part 
in the extension of knowledge and its beneficent applications, in fields 
which he found already ripening for the discoveries with which his 
fame will be ever associated, he lived long enough to see the rich 
results of his labours universally and gratefully acknowledged by his 
contemporaries. 

He was born the 27th May, 1818, at Tilburg, a manufacturing town 
of North Brabant, in the Kingdom of the Netherlands, in a com- 
munity almost exclusively Roman Catholic. His father was a simple 
burgher, kindly and studious, who, though he seems to have left 
the cares of business very much to his more practical wife, while 
he occupied himself apart with chemistry, music, and literature,, 
was still full of active sympathy with the less studious life 
around him. Eight daughters had been born to them, but, as 
yet, no son, when the unexpected fulfilment of a long deferred 
hope induced, it was thought, a congestion of the brain, under 
which the poor father rather suddenly succumbed. The child 
was tenderly reared by the mother and elder sisters, in narrow 
circumstances, and was probably spoiled, for he became unruly^ 

* For a portrait see frontispiece to tlie present volume. 

c 
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and had to be sent at seven to the village school of Duizel, in 
the vicinity. Here he rapidly acquired all that the humble master, 
Mr. Panken, could impart, and showed such precocity, especially in 
arithmetic, that the rustics would mount him on the table of the 
village inn, and give him sums to solve for half-pence. It was thus, 
perhaps, discovered that he might be safely entrusted with the pay- 
ment of the weekly wages by an employer, who rewarded him by a 
little pocket money. " Imagine the little boy with the dark eyes peep- 
ing out of the black locks" — the fond mother would say — " sitting 
behind the desk to give the coins to the big workmen !" He was also 
made responsible for the steady going of the village clock. They used 
to call him *' Master's Frans." In after years, when Donders, the great 
Professor, was secretly requiting, by substantial benefits to afflicted 
relatives, the love bestowed upon him in childhood, such trifling in- 
cidents as these were recalled and treasured up by loving hearts, and 
they are, therefore, deemed not unworthy of a passing record here. 

As he grew to be eleven years old he became so useful in the school- 
that his mother was asked to allow him to remain there as a tutor for 
two years more at a salary. Thus early did the clever lad begin to 
exercise that innate aptitude for teaching which he afterwards culti- 
vated to such perfection. He was subsequently moved on to other 
seminaries at Tilburg and Boxmeer, learned easily to converse in 
Latin and French, and less fluently in Greek. English he acquired 
from schoolfellows, since become London merchants, and friends of 
after lifci In music, too, he was an adept, taking the 2nd violin in 
quartetts. 

His religious instruction he first received from a sister of charity 
(hSguine), who" prepared the children for the priest's teaching. His 
sister Therese seems to have been a remarkable woman. He would 
relate of her that she was chosen abbess over a pauper establishment 
by the bishop, although the youngest of the community, and there- 
fore in her own eyes unworthy. A photograph of her shows her to 
have been very like Donders in features. It is not surprising', per- 
haps, that his early reveries were of the priesthood ; and some in- 
tei'esting traits have been preserved, witnessing to his boyish fervour 
in this direction ; but, with opening manhood, the current of his 
aspirations, from whatever cause, entirely changed, and he never 
afterwards for a moment regretted his resolve to embrace a medical 
career. Having this in view, he would have proceeded to Liege, where 
his eldest sister was settled, having married M. Grandmont, subse- 
quently head of the eminent firm of publishers in that city. But the 
revolution was about to break out, which was to end in the severance 
of Belgium from Holland, so he turned aside to the University of 
Utrecht, entering it as a medical student at the age of seventeen, and 
becoming at the same time a pupil in the Military Hospital. 



" Indescribable " he says, on the occasion of his jubilee, after a 
lapse of iifty years, *' was the impression made npon me here by the 
chemical lectures and experiments of Nicholas de Fremery. When, 
for the first time, I mastered the notion that all that exists, in its in- 
finite variety, is composed of a relatively small number of elements, 
which in certain proportions unite and reunite, it seemed to me as if, 
with the creation of the elements, the whole of nature had been given, 
and my imagination worked this out in its own way. Later on I 
became especially interested in Physiology, as taught by Schroeder 
van der Kolk." 

The term prescribed for admission to his examination for his 
degree at Utrecht not having yet arrived, he anticipated it by at once 
proceeding to Leyden, where his unusual proficiency in Latin and 
his many accomplishments secured for him a brilliant reception from 
the academical body/* Thus accredited, he went immediately to 
Flushing as a military surgeon and health officer, and shortly after- 
wards was promoted to headquarters at the Hague. Here he worked 
intensely in the hospital wards, made autopsies, contributed papers 
to the medical journals, and was favourably noticed by the Director- 
Oeneral ; who, being about to reorganise the Military Medical School 
at Utrecht, flatteringly invited him, then only in his twenty-fourth 
year, to give the courses on Anatomy, Histology, and Physiology. 
This was no light enterprise, for it included 18 lectures in the week 
for the 46 weeks which made up the scholastic year ; but he under- 
took it joyfully, " feeling teaching to be his true vocation." Thus 
he came back already distinguished to his own University city, his 
home from that time onward. There he was soon to become famous. 

Gr. J. Mulder, then recently appointed Professor of Chemistry in the 
University, was already powerfully contributing to give form to the 
new science of Physiological Chemistry, and his genius at once at- 
tracted and was attracted by that of Donders. The two soon became 
close friends and fellow workers, Donders occupying himself in every 
spare moment with microscopical researches in connexion with the 
chemistry of the elementary tissues, and publishing many original 
papers.f With Jac. Moles chott also, then very young, he established 
a lasting friendship, as well as with Opzoomer and others who, in 
their several ways, became eminent. In those days of opening man- 
hood, Donders plunged eagerly and discursively into every avenue 
of spiritual and intellectual activity. Men of science, lawyers, 
divines, were alike his intimates, while, in general society, his 

^ His inaugural dissertation, based on original researches, was entitled " Dis- 
sertatio inauguralis sistens observationes anatomico-patliologieas de centro nervoso,'* 
1840. 

t Vide, e.g., " Proofs of a Greneral Physiological Chemistry," 1843-50, pp. 539 
et seq. 
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musical and artistic temperament, responsive to every refined emotion 5. 
his quick perception and ready memory, his geniality and conversa- 
tional powers, made his handsome presence everywhere acceptable.^ 
/' Donders was then," writes Moleschott with fervid admiration, "a 
swelling rose-bud, whose calix leaves signified nothing but pure 
science, the flower leaves hidden glory. In one word, he was a man 
complete — perfect for his time of life." His bright intelligence, 
indeed, was able to assimilate without apparent effort all that it saw 
and read of in the active world around — a world then agitated by novel 
questions, of absorbing interest, regarding the Constitution of the- 
Universe and the true import of Man's place and being in it. 

In those days very recent advances in the methods and aims of 
exact research, as applied to various branches of science, had made it 
possible to penetrate more deeply than ever before into many of the 
profounder mysteries of nature, and some grand enlightenment 
seemed near at hand. During the years following 1840, one concep- 
tion in particular, that of the Gonservation of JEnergy in Nature^ long 
foreshadowed, was rapidly assuming definite shape under the ordeal of 
exact experiment pursued on many converging lines. It could hardly, 
however, have been said to have become yet established, even in the 
minds of the most advanced physicists, ere Donders had clearly 
recognised its far-reaching importance in its special application to 
the Science of Life, the foundations of which his keen gaze was then 
freshly exploring. In the winter of 1844, when but twenty-six, in 
"only a lecture, not pretending," he modestly says, "to any high 
scientific worth," he casts a glance on the change of matter as the 
source of animal heat.f Here we already find him embracing in his- 
view all nature, and looking confidently to her most general and all- 
pervading laws for the explanation of the enigma of life. "Animal 
heat is chemical heat ; " but the final and irreversible proof of this,. 
he shows in detail, " can only be given when science shall have proved 
that the quantity of heat in the animal body answers absolutely to 
the chemical change which takes place there," "All working in 
nature, all life on earth, rests on the change of the elements from 
which it is formed, but side by side with this change of matter 
stands a change of forces. Both are inseparably bound up together. 
As the change of matter is the condition without which no life exists, 
so the change of forces is the condition without which no life gives 
evidence of itself. An idea arises gradually in science, which finds 
confirmation everywhere, absolute contradiction nowhere, an idea 

* His stature was 6 feet 1 inch ; circumference of head, 24 inches, English. 

f '* A Grlance on the Change of Matter of Epitellurian Life as the Source of 
Proper Heat of Plants and Animals," by Dr. Donders, Military Doctor, 2nd Class, 
at the Military School of Medicine, delivered in the Society of Sciences, Utrecht j. 
Van der Post, Feb. 1845. [In Dutch, never translated.] 
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great and all-encompassing, ferMle for tlie future development of 
science, it is tlie Permanence of Forces. I^o one molecule of matter 
can be destroyed, but neither can a minimum of Energy. Thus runs 
the important hypothesis which may come to be the soul of natural 
science. The forces change and join, they appear under different 
forms, but no force is annihilated. Determinate quantities of move- 
ment, heat, light, electricity, magnetism, and nervous force respond 
to each other, and can pass from one into the other." " There is 
therefore a sum of energy, just as much as there is a sum of matter; 
both are proportionate to each other, both remain always the same." 

And Bonders was hardly less prescient as he stood on the 
threshold of that other great achievement of our era, the doctrine of 
the Evolution of Organisms on our planet. The knowledge of the 
elements and of the elemental forces, then rapidly extending, was 
being more and more applied to the elucidation of certain vital 
problems, on which the greatest minds had long speculated in vain. 
Standing as we now do in the fuller light of those crowning dis- 
closures of the progression of living nature through past ages which 
we owe chiefly to the genius of Darwin and of Wallace, dealing with 
^n opulence of new materials for thought, it is very interesting to 
notice how Donders, in that nascent period, regarded this momentous 
subject. Already, in 1846,^ he had briefly contested the then all 
but universally accepted teleological notion of the origination of 
organic forms by separate creative interpositions, accounting it to be 
arbitrary and unscientific ; and soon after, on being called to the 
Professoriate of the University, he deemed the topic " weighty enough 
for a wider treatment, and because of its general bearing, well suited 
to an inaugural discourse. "f Herein, after passing in review the 
grander features of the material universe and of the earth, as then 
known, he strives to show that the harmony everywhere pervading 
living nature, then usually explained by the principle of design 
(conformity to an end), is simply a necessary result of the condi- 
tions under which all organisms have come to be what they have 
been, or are. Though by no means denying the existence of a purpose 
in the phenomena of nature, he insists that a doctrine of the purpose 
can never become science, and can indeed only tend to obstruct the 
progress of science by lulling to sleep the spirit of enquiry into the 
laws governing the phenomena. These remain open to investio-ation 
in the field of life, just as in that of inanimate matter. 

It is remarkable how firmly Donders here grasps the certainty 
that all life has been ever in process of being moulded into its 
specific forms by the continuous operation, through long ages, of laws 

* Vide Grids, 1846, pp. 893 et seq. 

t "The Harmony of Animal Life, a Manifestation of Laws." By F. C. 
Donders, 28tli Jan., 1848. [Also in Dutch, never translated.] 
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implanted in matter and tlie forces of matter; and that these laws 
hare gradually but necessarily at every stage been operative on tlie 
plastic organisation, adapting it continuously to the new conditions 
which it was ever encountering ; in default of which adaptation and 
renovation of the disturbed harmony, the organisation itself could 
not have survived. The laws must be studied in the phenomena ; 
and he particularly discusses and illustrates the operation of three 
laws, which for shortness' sake he calls those of hahit, of exercise, of 
inheritance. But it is not enough, he adds, to deduce the necessity 
of the harmony from these laws ; we must endeavour to fathom these 
laws themselves more deeply. The two former, those of habit and 
of exercise, mutually interacting, continually tend towards a restora- 
tion of the harmony between the organism as a whole and its sur- 
roundings, and between the several component parts of the same 
organism, as the harmony becomes by little and little disturbed in 
lapse of time by the intercurrence of altered conditions. The last 
law, that of inheritance, carries over into the future the accumulated 
modifications of the past, so far as they have survived in the latest 
offspring, thus preserving the continuity of life through successive 
generations, but only by essential changes in its forms. " Already 
some light dawns in science on the causes of the phenomena we 
referred to, the laws of habit and of exercise ; and thus, ascending 
from cause to cause, without ever losing ourselves in dreams about 
the purpose, we approach, slowly it is true, but with firm step, the 
ideal point of view, according to which all the phenomena of nature 
will be seen proceeding from the attributes of the elements and 
elementary forces. And if once by an All- wise Omnipotence these 
elements and forces have been created for a predetermined purpose, 
and if the conditions of the whole future have been enshrined in 
their attributes, then also not a single drop of blood flows without 
purpose through our veins, but it is a purpose which lies outside the 
science of nature.*' 

As Bonders had originally approached physiology from the side of 
medicine, so now he had evidently come to meditate deeply on this 
great theme of the procession of organic forms down the tracts of 
time on independent grounds of his own, and rather as a physiologist 
than as a naturalist. As other matters were engrossing his attention^ 
he did not pursue this one to further conclusions ; but he welcomed 
with delight the publication, in 1859, of Charles Darwin's book, ' The 
Origin of Species ;' became, subsequently, the friend and correspond- 
ent of its illustrious author ; and visited him at Down. He also, some 
years later, undertook, at his request, more than one elaborate inves- 
tigation,"^ designed to elucidate obscure questions relating chiefly ta 

* JE.g,, " On the Action of the EyeHds in Determination of Blood from Expi- 
ratory Effort," by E. 0. Donders, translated in Beale's ' Archives,' 1870. See also 
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Ms work, * On Expression of tlie Emotions in Man and Animals,' 
then under preparation. 

Almost casTiallj, in one of his letters to Darwin (14tli March, 1871), 
thanking him for a copy of * The Descent of Man,' Donders thus 
summarises in our language his own views of 1847 : "I always took 
a great interest in the question of the origin of organised beings. 
Even in 1847 I wrote and published an essay (oratio inauguralis) on 
the subject ' Harmony of Animal Life, a Manifestation of Laws,' con- 
taining, from the physiological j>om^ de vue, a farther development of 
the doctrine which had been indicated by Lamarck, although the 
communications on this subject of Lamarck were as unknown to mo 
as almost to every one, in that period. Fully excluding final causes 
from scientifical research and theory, I tried to show how the infinite 
harmonical relations, on the one hand, between animals and sur- 
rounding nature, on the other hand, between the different parts and 
organs of every organism, are to be deduced from the laws of adapta- 
tion by habitude and by exercise, and from the laws of transmission. 
I applied the same on the psychical actions. I admitted the gradual 
evolution of the highest orders of plants and animals from more 
simple forms of spontaneous origin, and the origin of different species 
from the same source. I indicated the changes which are obtained 
by artificial selection, found the cause of continual progress in the 
circumstance that every not well adapted form necessarily is con- 
demned to perish, but still was not aware of the influence of natural 
selection, your great and immortal discovery, the mighty factor, 
which alone allowed to give a full and special demonstration of the 
theory of descent. As I began to write, I had not the intention to 
mention to you my little book, but, telling about my special interest 
in the subject, I rather involuntarily inclined to explain it. And 
now, although it is written in Dutch, I could not resist ray wish to 
send you a copy, in the hope that you will benevolently accept it. 
. . ." Darwin replies (18th March, 1871), " . . . I have been 
interested in what you tell me about your views, published in 1848, 
and I wish I could read your essay. It is clear to me that you were 
as near as possible in preceding me on the subject of Natural Selec- 
tion." And afterwards (June 19th, 1871),". . . When reading 
over your several letters, the thought has often crossed my mind how 
incomparably better an essay on expression you could have written 
than that which I shall be able to produce. . . ." ; (April 8th, 
1872) *' . . .1 feel, every day, that to write on Expression, a man 
ought to have ten times as much physiological knowledge as I possess. 
. . ." ; and (December 21st, 1872) '^ . , My book on Expres- 
sion, in writing which I was so deeply indebted to your kindness " — 

* Life and Letters of Charles Darwin,* by Francis Darwin, vol. 3, and 0. Darwin 

* On Expression, &c./ 1872, p. 160. 
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sentences, honourable alike to each of these eminent men, exhibiting 
true modesty, transparent candour, and in all simplicity a most 
generous appreciation of merit in the other. '^ 

But to resume the tenour of Donders' life. In 1847, that his ser- 
vices might the better be secured to his University, he was named 
Professor Extraordinary, there being no vacancy among the ordinary 
chairs ; and such was the confidence inspired by his character that 
he was asked to select his own subjects for lecture. He chose four, 
viz., Forensic Medicine, Anthropology (especially for students in 
theology and law), Greneral Biology, Ophthalmology. To this last he 
had been drawn, not only by its own intrinsic charm, but from his 
having, in the preceding year, in order to eke out his slender resources 
(for he had now wifef and child), undertaken a Dutch translation of 
the great German treatise of Buete on that subject, and from having 
thereupon thrown himself, as was his wont, heart and soul into what- 
ever lines of original research this work, as it proceeded, had sug- 
gested to him. It is impossible here to particularise, but several of 
these were among the more subtle problems lying on the borderland 
of physiological optics, problems remaining to perplex even the most 
observant practitioner, until by their solution the path is made clear 
to all alike. Suffice it that Donders in this way became more and 
more attracted towards Ophthalmic Practice ; for with readiness he 
gave all the help in his power to the physicians and patients who 
were eagerly approaching him, as they heard of his discoveries in the 
physiology of vision. And when it was proposed to him by some of 
our passing countrymen that he should acquaint himself with English 
m.ethods of treatment, then much esteemed abroad, he came to London 
in 1851, on the occasion of our first *' Great Exhibition," return- 
ing by way of Paris. Some of the incidents of this journey he himself 
soon after, placed on record, J and he always spoke of it as having had 
a great influence in moulding his life. It was his first travel, and it 
brought him, at least, one thing for which he had great reason to be 
thankful — the personal friendship of Albrecht von Graefe, an asso- 
ciation soon to be fraught with splendid results for the expanding 
science of Ophthalmology ; for these two men, both of the first 
capacity, laboured ever afterwards to advance it as brothers in 
council, and alike fruitfully; freely communicating their' ideas to 
each other, always in perfect harmony of aim. While von Graefe, a 
stranger in London, was able to tell Donders of the European hos- 
pitals he had been visiting, and of the new clinical ideas he was 

^ Vide Chas. Darwin ' On Expression, &c.,' Nov. 1872, p. 160, &c. The writer 
is indebted to Mr. Francis Darwin for the opportunity of perusing these letters. 

t His first wife was Ernestine J. A. Zimmerman, daughter of a Lutheran pastor. 
(She died Sept., 1887.) 

X Notes on London and Paris, ' jSTederlandsch Lancet,' 1852. 
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maturing, as well as of tlie construction in that year, by HelmBoliz, 
at Konigsberg, of a dioptric apparatus for rendering visible tlie 
fundus of the eye, Donders, a stranger tbere too, could, on bis side, 
explain many discoveries of Ms own in tbe physiological field, a.nd, 
among other things, declare the true nature of the act of accommoda- 
tion, quite recently disclosed with certainty by his countryman 
Cramer, under, it may be added, liis own inspiration and in his own 
laboratory. It was somewhat later, though independently, that 
Helmholtz arrived at the same conclusion. 

It is not wonderful that Bonders, on his return to Utrecht, sbould 
have already decided on adding to the abounding work of Ms four- 
fold lectureship, including tbe tbeoretical side of Ophthalmology, 
the onerous respoiisibility of its daily practice. He had, in fact, 
been gradually led to recognise more and more that this department 
of the healing art, from the very nature of its subject-matter, affords 
an ampler scope and a firmer ground than any other for the applica- 
iion and exemplification of those scientific principles which must 
eventually bear sway in all its departments, if vagueness and uncer- 
tainty a,re to disappear under the slow but certain advances of exact 
knowledge.'^' But in addition he was then swayed by a special 
impulse hard to be resisted. It had long been known that in animals 
having a tapetum lucidiim the rays of light entering the eye through, 
the pupil are in part reflected outwards by that shining surface along 
the lines of entrance ; and in 1846 our countryman Gumming, too early 
lost to us, had shown that in man also such a reflex was in a certain way 
demonstrable. But, in 1861, Helmlioltz discerned that it must surely 
be possible, by an optical contrivance, to render visible the reflecting 
fundus itself by bringing these emergent rays to a focus upon the 
retina of an observer ; and, as just mentioned, such means he had 
devised. The Ophthalmoscope was thus given to mankind, a dis- 
covery ratber than an invention, as Helmholtz has himself remarked 
— a revelation transforming ophthalmology, and of itself entitling 
that great man to our ever grateful remembrance. In the words of 
Bonders, " the whole world spoke of it ; every one w^anted to see the 
ophthalmoscope, which revived long-lost hope." But Bonders felt 
that a sphere for its employment in Holland was still needed ; and Ms 
fellow citizens, appealed to for this, and fired with some of Ms own 
enthusiasm, provided Mm witb a temporary hospital ; a few years 
later subscribing funds for a permanent one.f "That result," he 
remarks, " was obtained through the influence of the discovery of the 
opbthalmo scope and the appearance of von Graefe at Berlin." '^ In 

* Vide li^rancisci Cornelii Bonders, oratio de Justa necessitudine scientiam inter 
et artem medicam, et de ntriusque juribus et niutuis officiis, qnam habnit die xxvi 
m. Martii a. MDCCCLIII, quum magistratum academiciim deponeret. 

t Opened February, 1859, with forty beds. 
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those da.ys " (lie proceeds) '^ -^—I may here tell wkat I liave kept 
secret till now-— I was invited by tlie medical faculty of Bon3.i to be 
the successor of Helmlioltz [as professor of pliysiology]. It was the 
nnanimons wish of all the members of the faculty, including Helm- 
holtz himself, then about to leave Bonn. The offer might have been 
tempting. With a gift of 40,000 florins in my hand, for a purpose 
marked out by myself, it could not be thought of. The Ophthalmic 
Hospital thus founded was to be an institution for patients, but also 
for investigation and research in Ophthalmology in its widest range, 
in connexion with the University, by which both science and practice 
might be advanced ; and not only did our students share its ad- 
vantages, but foreign fellow practitioners made their appearance to 
witness our proceedings and to participojte in oar enquiries." 

These last had reference to a variety of problems presented in the 
course of the practical work which Donders nov/ entered upon, but 
chiefly to the " Befraction and Accommodation Anomalies," which 
were found to be greatly more common than had been supposed, and 
to admit in large measure of exact deflnitien and correction. In 
1858, there appeared the first of a long series of essays, in which, 
during six years, he was able to propound a complete doctrine, com- 
plete as it left his hands, both as to theory and practice, of the 
employment and prescription of corrective glasses, a subject never 
really mastered till then, and yet of the widest importance in every- 
day life, for the young, the middle-aged, and the old of all classes, 
and for all future time. His results, elaborated down to their 
minutest details, were then arranged and collected into a volume, 
which it was his wish to offer to the world first, in its entirety, in an 
English form, as a reminiscence perchance of the welcome he had 
experienced here in 1851. This volume, as translated from the 
Dutch MS. by Dr. Moore, of Dublin, and revised by himself, was 
accordingly published by the " l^ew Sj^denham Society " in 1864, and 
dedicated to an English friend.* It was soon out of print, passed 
into several languages, and must remain the permanent classic, both 
as to theory and practice, on the topics embraced by it. To attempt 
an analysis of it would be beyond the scope of the present notice. It 
constitutes the title on which its author takes rank above all his 
contemporaries as the main founder of a very large province of 
modern Ophthalmology. 

But it must not be supposed that these results, memorable as they 
were, stood alone among the achievements of Donders in those fertile 

*^ ' On the Anomalies of Accommodation and liefraetion of the Eye, v/ith a pre- 
liminary Essay on Physiological Dioptrics.' By F. C. Donders, M.D., Professor of 
Physiology and Ophthalmology in the University of Utrecht. Translated from the 
author's MS. by Wm. Daniel Moore, M.^D., DuMin. Tlie IS^ew B^denhsun .Society, 
London, 1864. 
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years. He was also enricliing Physiology in other directions, even 
though well-nigh exhausting his strength in doing so: for he had 
been also serving the University as Rector, an office which he re- 
linquished in 1853.* In conjunction with Dr. Bauduin he undertook 
a Manual of Physiology, which, however, he could only carry as far 
as the first volume, * Special Physiology ' (1853) — for its time a 
work of authority, and still the best record of contemporary teaching. 
In 1857, he discovered that in each vowel sound the mouth is tuned 
to a definite pitch, alike in men, women, and children using a 
common speech, and differing only with difference of dialect ; this was 
confirmed by Helmholtz. Again, in 1865, Bonders took the first step 
in a new field of research, by determining the rapidity of perceptions 
of Thought and of the Will. Others had arrived at the physiological 
time, or that required for reacting by a movement on a nervous irri- 
tation. But in the next succeeding years he carried these exquisite 
investigations much further, analysing the time taken in simple, and 
also in many and various complex, psychical processes, by a most 
ingenious and refined method, which he explained in 1876, at one of 
the Conferences at South Kensington in connexion with the Loan 
Collection of Scientific Apparatus. t Others of his physiological 
papers deserving special mention, among a great number, were : " On 
the timbre of the Vowels," "Muscular Work and Development of 
Heat in relation to the necessary Elements of Pood," " On the 
Tongue-instruments in the Organs of the Yoice and Speech," 
" Influence of the Vagus I^sTerve on the Cardiac Movements," " On 
Associations, congenital and acquired " (the latter are the result of 
habit in the individual, the former represent habit in the species), 
" The Chemical Phenomena of Respiration are a Process of Dissocia- 
tion;" — indeed, to the close of his life he remained indefatigable in 
the domain of Physiology, almost continuously winning new laurels 
in one or other of its departments. 

In 1862 an event had occurred having an important influence in 
this direction. By the death of Schroeder van der Kolk the chair of 
Physiology fell vacant, and it was immediately pressed upon his 
a^cceptance, with the understanding that a new Physiological 
Laboratory should be erected for his use. This was an appeal he 
could not withstand, though aware that it would involve a partial, 
and, gradually, an almost complete, relinquishment of his ophthalmic 
practice. But Physiology in its widest range, with the ample field 
it presented for Research, had been his first love, and to this his 
inclination now gradually led him back. His esteemed pupil, Snellen, 
became his colleague at the Hospital, and eventually succeeded him 
there ; while Thomas W. Engelmann, who was to be in course of 

* Vide note *, ante^ p. xv. 

t Vide ' Science Conferences,' 1876, Section Biology, pp. 224—228. 
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time Ms mucTi loved son-in-law, became his assistant in tlie Labora* 
tory, and finally, bis eminent successor. Donders continued in these 
new circumstances to display the same marvellous productiveness as 
heretofore, and to animate, by his influence and example, the younger 
men attracted to him, often from distant countries. He delighted, as 
he had ever done, to make them taste the joy of becoming themselves 
the authors of some original work of value, and to engage their 
interest and help in his own laborious and systematic inquiries into 
whatever promised to benefit mankind in f.he sphere of the sciences 
he was cultivating. 

No better example of this generous ardour of pursuit could be 
adduced than his method of dealing with the subjects of the Colour 
Sense and of Colour Blindness, then more and more attracting atten- 
tion in relation to the public safety. It exhibits very aptly his many- 
sided excellence. While acquainting himself with the ideas of his 
predecessors, he first statistically ascertained, with accuracy for him- 
self, the broader facts, engaging for this the aid of his younger 
colleagues and pupils. The delicate instruments which he was from 
time to time contriving in the course of his researches bearing on the 
theory of the Colour Sense and its defects, as on other subjects,* 
were constructed in a special department of his laboratory by the 
mechanician Kagenaar, whom he had reared from a youth and made 
his friend. His theoretical conclusions, as they were reached, were 
published in papers of permanent value.f Meanwhile he was also 
calling the attention of the higher officials of the railway and sea 
services, of his own and other countries, by all the means within his 
power, to the responsibilities they lay under for the lives of the com- 
munity, in the matter of Colour Blindness ; was framing rules for 
their acceptance, which they might suitably enforce ; and pressing his 
conclusions to their final consequences in practical life, with such 
directness, moderation, and good sense, as compelled the attention 
and assent of administrators and statesmen. And that he might not 
fail in his immediate object of effecting a present benefit, he further,, 
for many years personally undertook, without remuneration, the very 
considerable labour of superintending the carrying out of this matter 
on the railways of Holland, examining scrupulously into the more 
doubtful instances of supposed defect, so as to prevent injustice to 
individuals, and in every way facilitating the adoption of the new 
rules which he had suggested. No wonder that his countrymen, 

* Many of these instruments were exhibited at South Kensington in the Loan 
Collection of Scientific Apparatus, 1876. 

t His views of that day " On Colours and Colour Blindness '* were well summarised 
by himself in the theatre of the Lucasian Professor at Cambridge, August, 1880, 
Sir Greorge Gr. Stokes being present. See ' Brit. Med. Journ.,' 13th November^ 
1880. 
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even the humblest, followed Hm with grateful recognition when he 
appeared at the stations or moved among them. 

Indeed, his life was one of incessant labour and benevolent 
endeavour to turn to useful ends each new insight into nature which 
he and others were acquiring. Sympathising with all, seeming to 
understand the sentiments and interests of all, he was generous 
as well as just in his judgment of others, yet ever courageous 
and firm in the assertion of whatever he deemed to be right and 
true. Indefatigable in the pursuit of truth, he was as able in 
imparting it. Eloquence, the graces of style, and the mastery of 
several languages combined to make him a great teacher. Even in 
his youth he had become conscious that to teach was to learn, and 
that to learn was the purest of intellectual enjoyments. 

" I was already in correspondence with Donders," says von Helm- 
holtz, in a letter to the present writer, " before 1856, when I lived 
in Konigsberg. He had ♦sent me his physiological treatise on Animal 
Heat and his handbook on Physiology, and as I had then made the 
first experiments on the change of form of the crystalline lens in 
accommodation, he told me about the somewhat earlier experiments 
made by Cramer in his laboratory. As far as I know, I first made 
his personal acquaintance during my stay at Bonn, between 1856 and 
1859. He used to go in summer, with his then already ailing wife,. 
to Cleve, to breathe purer air in that hilly country, as was then the 
fashion in Holland. Erom thence he came over to Bonn. I have 
also paid him a visit of a few days, in Utrecht, at that time, and lived 
in his house. . . . The loveableness, openness, and honesty of his 
character you know — I need not portray them to you. We have then 
and afterwards discoursed very much on scientific questions, as we 
many times and independently had taken the same problems in hand. 
He had, in Ophthalmology, the greater experience of patients, and I 
have learnt much from him in that respect ; but even where it seemed 
to me that I must maintain my own opinion, I never oljserved in him 
the least sign of sensitiveness, or of too great warmth in defending 
his position. In his way of talking he had then already, as a young 
man, something of stateliness ; he loved choice expressions, remind- 
ing one somewhat of the antique eloquence of the French Academy* 
But he was never prolix, indeed, rather concentrated, in his conversa- 
tion, and I have always loved to listen to him, though in Germany 
we are very little accustomed to attend much to the artistic oratorical 
element in speaking. He was clearly a warm-hearted man with 
great ideal views, and he thought it his duty to give utterance to 
these ideal views before the world, and to show them in their height 
and significance. Moreover, he was aware of his capacity of im- 
pressing this with great force upon his auditory. . Yery beautiful in 
this respect was his last speech in handing over the Graefe Medal at 
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Heidelberg."^' ..." Our friendsMp has remained niiclo-aded to 
tlie last." 

Donders took, from time to time, a very conspiciioiLS part in the 
assemblies and congresses of Science. Here he shone as a star of the 
first lustre. By nniversal consent he was a most admirable President, 
particularly where men of many nationalities were met together ; for 
his wide and accurate knowledge and accomplishments, his tact, the 
grandeur of his simple earnestness, and his magnificent personal 
bearing acted as a spell on all. If the occasion seemed to demand it 
he would giye an address, sentence by sentence, in two or more 
languages, with perfect mastery. He presided over the fourth Inter- 
national Congress of Ophthalmologists in London, 1872, and again, 
for the last time, over the seventh meeting of the same at Heidelberg, 
in 1888 ; over the sixth International Medical Congress, at Amster- 
dam, 1879 ; and he was Vice-President, as well as Royal Medallist, of 
the seventh International Medical Congress in London, 1881. In his 
own country, from 1865 onwards, he annually presided over the 
Physical Section of the Royal Academy of Sciences, and (alternately 
with the President of the Literary Section), was President in ^leno. 

But in 1883 he expressed the wish to withdraw from some of the 
more arduous of his many engagements. He was soon, alas ! to cease 
from the service of the University for which he had done so much- 
By the law of the Netherlands a Px'ofessor must retire at seventy. 
He was approaching that age, apparently in full vigour, though 
indications of gouty congestions had more than once occasioned some 
disquietude to his friends. His Jubilee was celebrated at Utrecht, 
on the 27th and 28th May, 1888, amid the universal applause of his 
countrymen and of men of science everywhere. He was decorated 
by the King, and in his honour a commemorative medal was struck. 
Forty of his former pupils communicated each an original scientific^ 
paper to a memorial Festival volume, published by a committee. f The 
Royal Society of London, which had elected him a Foreign Member 
in 1866, asked three of its Fellows, Sir Joseph Lister, Mr. Jonathan 
Hutchinson, and Dr. Hughlings Jackson, to convey to him its con- 
gratulations ; our Physiological and Ophthalmological Societies also 
sent deputations. Indeed, hardly one civilised country but was in 
some way represented. A large sum had been subscribed, and was 
placed at his disposal. He assigned it to the establishment of 
Travelling Fellowships in Physiology and Ophthalmology, to be 
attached to the Universities of the l!^etherlands, with Utrecht as 
a centre ; not without a glance, perchance, at an early incident 
in his own fortunate career. That career he now passed in review 

* Viz., to von Helmholtz liimself, 9tlx August, 1886. Vide ' Festsitzung der 
Oplithalm. Gresellscliaft, &c.,' Eostock, 1886. 

t ' Feestbundel Donders-Jiibileum, &c.,' pp. 546, Plates xvii. 
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before Ms assembled friends and pupils in a speecli of touching 
simplicity and eloquence — a lasting and trutMul survey of tlie 
lifework lie had been enabled to accomplish. " I may be thank- 
ful," he concluded, ''for the life granted me. I stand here 
comparatively strong, and also ready to do what may be given 
me to do. I stand here, having reviewed my life, and having seen 
how manifold were the advantages that have been allotted to me. 
All this makes me grateful, fervently grateful, especially to the 
Eternal Source of all that exists, of which it is not given to man — a 
speck in the infinite space, a breath in the infinite time — to form an 
idea ; he can do no more than bow reverently in absolute submission. 
This submission has been asked of me more than once. I hope alsa 
to find the strength to submit to what may be required of me in the 
future." 

Some sorrowful bereavements had indeed befallen him. : in the loss, 
in 1870, of his only child Marie, after giving birth to twins ; and 
more recently, in 1886, of the beloved and admirable partner of many 
years, after a long and distressing illness, through which he had 
nursed her with the tenderest assiduity. But he remained steadfast 
and full of trust, and he had many compensations. The retrospect 
of his life was happy ; his contemporaries loved and honoured him 
as few men have been loved and honoured, recognising in him in a 
rare degree the possession and harmonious, fruitful, and lifelong* 
exercise of some of the greatest and best attributes that can adorn 
human nature. 

The last illness of Bonders was sudden, as his father's had been, 
and in him, too, it was the circulation of the brain that failed. That 
powerful organ of sweetest feeling, high aspiration, and self -restrained 
will, which had enabled him to accomplish so much, even measuring 
for us the velocity of thought, was now itself to give way. He had 
come on a visit to England in October, 1888, and seemed to be 
supremely happy in the renewal of his domestic life. Most interest- 
ing was it to listen to the themes he opened as to the work he might 
soon undertake in the studio of his refined home, tracing the springs 
of Art to their most secret source in the very constitution of man's 
bodily organisation, subject in all respects to the conditions and 
limitations imposed by physiological laws. The operations of these 
laws he had long delighted to track out to their remotest conse- 
quences, and to communicate his conclusions to masters in art of the 
quality of his friends Sir Ered. W. Burton and Gr. ¥: Watts. His 
studies had always inclined him in this direction, and he now hoped 
to execute a design he had long cherished, of illustrating his concep- 
tions and views by reference to the life of Leonardo da Yinci, the 
great artist with a scientific turn of mind, to whose figure he had 
ever felt himself especially attracted. In such a field, had his days 
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been prolonged, it is probable that he would still bave left beliind 
bim rich legacies of tbongbt (for who so capable ?), in which rigidly 
€xact definitions of scientific trtttli wonld have been seen to be in 
truest harmony with the most exquisite sensibility to every form of 
beauty, natural or artistic. 

But the joy of anticipation was a perilous joy, and could not be 
long supported. Pathetic were the circumstances of the last fatal 
seizure, for in the intervals of illness he knew and weighed as in a 
balance of the laboratory all its phases, with unimpassioned serenity 
and resignation, thougb not without sadness, while witnessing the 
grief of those who loved him, and recalling the scenes in which he 
had acted so conspicuous a part. He rallied sufficiently to be able to 
return home under the escort of his brother-in-law, who had been 
summoned to his bedside in England. But relapses recurred, with 
varying alternations and pauses. During these weeks of suspense, so 
agonizing to bis friends, he often spoke of the insoluble riddle of exist- 
ence, and of the hope of a future reunion. One afternoon he had walked 
with assistance in front of his house (it was his last walk), and he 
seemed refreshed. "We have had a nice walk, and you are better," 
said one. *' Yes," he replied, " a beautiful walk — is it not a beautiful 
walk ? — to Bternity ! " He died on the 24th March, 1889, within a 
year of his jubilee. 

The day of his burial was indeed one of gloom in Utrecht. 



The second wife of Bonders was Bramine, daughter of Mr. P. F. 
Hubrecht, Secretary of the Home Office at the Hague, sister of Pro- 
fessor Hubrecht, of Utrecht, a lady of noble disposition and of wide 
culture. We owe to her remarkable talent several fine portraits of 
him, for one of which, a three-quarter length, painted for his jubilee, 
she received the award of a gold medal at Munich in 1888. It is 
destined for thel^ational Museum at Amsterdam. Others are, a half- 
length, with his decorations, in the Hall of the Professors at the 
University ; one at the Ophthalmic Hospital, representing him as in 
1864, soon after the foundation of the hospital; and a fourth, as 
seated in his study, with the bust of von Helmholtz at his side, in 
the last year of his life, painted for his twin grandcliildren, Prans 
and Paula Engelmann. There are also two life-size heads by Mr. 
Watts, B.A., painted in 1873-75, during some of his brief visits to 
England, One of these, never completed, but remaining a grand 
sketch, forms one of Mr. Ei^ed. Hollyer's series of Mr. Watts's por- 
traits, and has been reproduced as the frontispiece to the present 
volume of the ' Proceedings of the Royal Society ' by Mr. Dew- 
Smith, of the Cambridge Engraving Company. Both this and the 
jubilee portrait were exhibited at the Royal Society Conversazione, 
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18th June, 1890. There is, lastly, a life-size oil picture of Donders 
as he was in 1881, for which the writer is indebted to the kindness of 
his old friend E. U. Eddis, Esq. 



8o7ne Published Notices of YuA-NS Cornelis Bonders. 

Some JEarlier Ones. — (1.) A. Kolliker, Skizze einer wissenschaft- 
licben Reise nach Holland und England in Briefen an C. Th. v. 
Siebold. Zeitschrift f. Wissensch. Zoologie v. C. Th. v. Siebold und 
Kolliker, vol. 3, 1850, p. 86. (2.) F. C. Bonders, N"otes on London 
and Paris. Nederlandsch Lancet, 1852 (translated into English at 
the time), (3.) Photographs of Eminent Men of all Countries, with 
Brief Analytical Notices of tkeir Works. By T. Herbert Barker, 
M.B., and Ernest Edwards, M.A., 4to, London, 1867-8, vol. 3, pp. 
:93~-104 Later. — (4.) E. C. Bonders, Biscoars d'Ouverture, Con- 
•gTes International des Sciences Medicales, Amsterdam, 1879. 
Edition corrigee. (5.) Eestsitzung der Ophthalmologischen Gesell- 
schaft in der Aula der Heidelberger Universitat am 9 Aug., 1886. — 
Ueberreichung der Graefe-Medaille an Hermann von Helmholtz, 
Rostock, 1886. '(6.) Het Jubileum van Professor F. 0. Bonders 
gevierd te Utrecht op 27 en 28 Mei, 1888. — Gedenkboek uitgegeven 
door de Commissie, Utrecht, F. W. Yan de Weijer, 8vo, pp. 210, 1889. 
(7.) Franciscus Cornelis Bonders. Festgruss zum 27 Mai, 1888. 
Bargeboten von Jac. Moleschott, 8vo, pp. 51, Giessen, 1888. Some 
Obituary and other Notices. — (8.) Mort de Bonders. Annates d'Oeu- 
listique, publiees par le Br. Warlomont, 8vo, pp. 141-144, Mars- 
Avril, 1889. (9.) Franz Cornelius Bonders, M.B. Brit. Med. Journ., 
30th March, 1889 (by W. A. Braiiey). (10.) F. C. Bonders, par le 
Br. E. Landolt, Extrait des Archives d'Ophtalmologie, Mai-Juin, 
1889 (a just and eloquent tribute, translated in ' The Illustrated 
Medical N'ews,' 14th September, 1889, with a portrait). (11.) Bie 
Ophthalmologische Gesellschaft wahrend der ersten fiinfundzwanzig 
Jahre ihres Bestehens, von 1863 bis 1888. Im Auftrage des Aus- 
schusses zusammengestellt und herausgegeben von Wilhelm von 
Zehender, 8vo, pp. Ill, Bostock, 1888. (12.) Comrnemorazione dell' 
Accademico onorario Francesco Coi^nelio Bonders, &c. Letta dal 
Prof. Gr. Colasanti nella seduta della R. Accademia Medica di Roma 
il 28 Aprile, 1889, 8vo, pp. 16. (13.) F. 0. Bonders, Klinische 
Monatsblatter fur Augenheilkunde, herausgegeben von Br. von 
Zehender, Mai, 1889, 8vo, pp. 163-168. (14.) Prof. Snellen (notice 
of Bonders) ' Het Nederlandsch Casthuis? voor Behoeftige en Min- 
vermogende Ooglijders gevestigd te Utrecht,' 2 J Juli, 1889. (15.) 
F. C. Bonders et son Qiliivre, par Prof. J. P. Nuel (Liege), *Ann. 
d'Ocalistique,' 8vo, pp. 1-107, 1889 (with an analysis of 208 of 
Bonders' papers and treatises, and a portrait— a full and admirable 



account). (16.) F. C. Bonders, Gedenkrede gelialten in der feiei'» 
lichen Jahressitziing der Bndapester Kon. Gesellschaft der Aertze 
am 14 Oct., 1889, von Dr. W. Goldzieher, 8vo, pp. 28. (17.) 
Bericbt iiber die Zwanzigste Versammlung der Ophthalmologischen 
Gesellscliaft, Heidelberg, 1889 ; redigirt durcli W. Hess und W. Ze- 
liender, Bostock, 14 Dec, 1889. (18.) Mannen van Beteekenis in 
on^eDagenj^^Kedactie : Dr. E, D. PijzeL— <Prof...Dond©rs, door Dr. B. 
J.' Stokvis, Haarlem, 1889. (19 ) F. C. Donders,-^vGn Horstmann, 
'Bepits. Med. Wocbensclirif t,' 1,^89, No. 14. <20.) F. 0. Doiiders, by 
^^enckebacb^ in ' Students iAlmai\ach /of Utrecht^" Jan., 1890. (21.) 
Franciscus Cornelius Donders, by Henry Williams, M.D., Prof, of 
Opbthalmology in Harvard University, in Proc. Amer. Acad. Arts 
and Sciences, vol. 24, pp, 465-470. :(-22.) Franciscus Cornelis 
Donders, in ' Onderzoekingen ^^edaan in bet Physiologiscb Labo- 
ratorium der.IItreclitsche Hoogescliool.' XJit^egeven door Tb. W. 
l^iigelmann en C. A. Pekelbaring. . Yeerde Ileeks, I. i., Utrecht, 
C. H. E. ; Breijer, 1890 (a true and deeply interesting tribute to 
Dopders' work and character, by -his son-in-law^, signed "E."). 

W. B. 
Joldu'.ynds, JJorldng^ 24^01 March, 1891. 

JOE^T Gasj]Y was born at Kilkenny, co„ Cork, in May, 1820, and 
died 3rd January, 1891, in Dublin. He was educated at first in a 
small school in his natiye village, and afterwards in a larger school in 
Mitchelstown. He became a teacher under the Board of National 
Education in various scliools, including Tipperary National School, 
and ultimately^ Head Master of the Central Model Schools, Kilkenny. 
He then. began to devote himself to mathematics. Being asked to 
solve '' Poncelet's Theorem," he solved it geometrically, having, in 
doing so, discovered for himself much of the science of modern 
geometry. In connexion with this he began a lifelong correspond- 
ence with Dr. Salmon and the late Professor Townsend, at w^hose 
suggestion he entered Trinity College, Dublin, in 1858, and obtained 
Sizarship in 1859, and Scholarship in 1861, and his B.A. degree in 
1862, 

From 1862 to 1873 he was Mathematical Master in Kingstown 
School, which during that time obtained a reputation for training 
successfully for the Indian Civil Service Examinations. From 1873 to 
1881 he was Professor of Higher Mathematics and Mathematical 
Physics in the Catholic University, and from 1881 until his death was 
a Fellow of the Royal University, and Lecturer in Mathematics in 
University College, Stephen's Green. In 1866 he was elected a member 
of the Hoyal Irish Academy, and a member of its Council in 1872, and 
was a Vice-President thereof for five years. In 1869 the University of 
Dublin conferred on him the degree of LL.D. Hon. Cans. He was 
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elected a member of the London Mathematical Society in. 1874, and a 
Fellow of the Royal Society in 1875, member of the Bo. Soc. of 
Brussels in 1878, Corr. Memb. of the R-. Soc. of Sciences of Liege in 
1887, member of the Soc. Math, de France,' 1884, and LL.D. Hon. 
Cans. R.U.I, in 1885. In 1873 Trinity, College, Dublin^ offered him 
a Professorship of Mittheraatics, but he ' reluctantly preferred to 
farther the advancement of Catholic education by working for the 
Catholic University. In 1878 hewas a Secretary of Section A of the 
British Association meeting in Dublin, and in the same year the R.L 
Academy conferred on him a Cunningham Gold Medal. 

In 1881 he commenced a series of mathematical class books for 
University and college students, which have, acquired a* deservedly 
high reputation, and some of which have been translated. From 1862 
to 1868 he was one of the* editors of the ' Oxford, Cambi^idge, and 
Dublin Messenger of Mathematics,' and for several y^ars was Dublin 
correspondent for the ' Jahrbuch iiber die Fortschritte > der Mathe- 
matik.' The Norwegian Government presented him«, in^l881, with 
the works of Abel. He carried on an extensive correspondence with 
most of the leading European 'mathematicians, all of whom held 
Casey's work in high esteem. 

His work was almost wholly confined ta plane geometry, in which 
his papers have earned for him an established reputation. Professor 
Cremona has well described ' them as exhibiting the great elegance 
and ability with which he treated the most difficult and interesting 
questions. John Casey will ever be remembered as one of the very 
small band of eminent mat'hem:aticians who,' self-taught,, raised 
themselves from the g^rade of elementary teacher to University 
Professor. 

In the Royal Society's Catalogue of Scientific Papers (I8OO1 — 1883) 

there are eighteen titles under Professor Casey's name, their dates 
ranging from 1861 to 1880. 




G.F. Watts, pinx. 
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